The high-pressure experiments in diamond anvil cells have been performed with several iron oxides having different crystal structures. The cubic yttrium iron garnet Y 3 Fe 5 O 12 , the perovskite-like rare-earth orthoferrites RFeO 3 (R = Nd, Lu, Y) and multiferroic BiFeO 3 crystals, the hematite Fe 2 O 3 with corundum structure, the rhombohedral iron borates FeBO 3 and trigonal rare-earth borate GdFe 3 (BO 3 ) 4 , were studied under high pressures up to 150 GPa. The single crystals enriched with Fe-57 isotopes have been prepared for nuclear resonance measurements. The Mössbauer transmission and Mössbauer synchrotron (NFS) spectroscopes, X-ray diffraction and the synchrotron high-resolution Kβ X-ray emission spectroscopy (XES), optical absorption spectroscopy, Raman scattering, electron microscopy, and electro-resistivity measurements have been applied. The sharp transformations in the crystal structures, in magnetic, electronic and spin states were discovered in several crystals at pressures of about 40-50 GPa. In FeBO 3 , RFeO 3 and BiFeO 3 , the X-ray spectra indicate the structural phase transition of the first-order type with a sharp drop of the unit cell volume. In GdFe 3 (BO 3 ) 4 , two crystal structure transitions at 26 and 43 GPa were observed. In the iron garnet Y 3 Fe 5 O 12 , the transitions to an amorphous-like state was found at 49 GPa. In all investigated crystals the transitions from the magnetic to a nonmagnetic state were found in the critical region of pressures. The Mössbauer, optical and XES spectra indicate that the magnetic collapse is accompanied by transformations in electronic and spin structures of iron ions. This is explained by spin crossover in 3d electron system with the transition of Fe 3+ ions from the high-spin (S = 5/2, 6 A 1g ) to the low-spin (S = 1/2, 2 T 2g ) state. The pressure dependences of the Neel temperature and the magnetic hyperfine field at iron nuclei H hf were found and P(T magnetic phase diagrams were plotted for several crystals. It was established from the behavior of the optical absorption edge and from direct electro-resistivity measurements that in the FeBO 3 , RFeO 3 and GdFe 3 (BO 3 ) 4 crystals, the transition from the insulating to a semiconducting state takes place at the critical pressures. In Y 3 Fe 5 O 12 and BiFeO 3, the insulator-metal transitions were discovered. This is explained by the Mott-Hubbard type transitions with the extensive suppression of strong d-d electronic correlations. As to magnetic behavior, the low-spin state of Fe 3+ in the high-pressure phase is not diamagnetic, and the low-temperatures synchrotron Mössbauer measurements of FeBO 3 indicate the magnetic correlations related to magnetic ordering of Fe 3+ ions in the low-spin system. The magnetic ordering temperature of the low-spin Fe 3+ ions was valuated, and P − T magnetic phase diagrams were plotted. The proposed theoretical consideration explains some details of the high-pressure magnetic properties. Several theoretical approaches for explanation of the observed transitions are discussed in connection with the breakdown of strong d-d electronic correlations. This work is supported by Russian Foundation for Basic Research grant N°05-02-16142-a and by the Program of Russian Academy of Sciences ″Strongly correlated electronic systems″.
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